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One of major purposes of LHD is to obtain high 
quality plasmas with a low impurity concentration. In order 
to investigate the plasma wall interactions, material probes 
have been installed along the poloidal direction at No.7 
toroidal sector since the first cycle experimental 
campaign[ 1]. In the 3 rd cycle experimental campaign, 
carbon tiles were newly placed in the entire divertor region. 
As the material probe, both carbon and stainless steel were 
placed at the positions shown in Fig.1. The inner walls 
during the 3rd campaign were exposed to H2 main 
discharges ( 11000 shots), He glow discharge cleanings 
(1150 hr) and H2 glow discharge cleanings (1150 hr). Both 
the shot number and cleaning time increased to more than 
twice compared to those of the 2nd campaign. In addition, 
the plasma stored energy of the main discharge shot became 
approximately twice of that of the 2nd campaign. 
Fig. I Positions of carbon and stainless steel material 
probes during the 3rd campaign 
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Fig.2 Surface atomic composition of #2 carbon probe 
after the 3 rd campaign. 
The carbon material probes of the 3 rd campaign were 
analyzed in terms of surface morphology, surface atomic 
composition, retained amounts of discharge gas and 
impurity gas by SEM, AES and TDS, respectively. After 
the campaign, the carbon surface became a rounded 
structure due to impurity depositions. Major impurity 
detected were Fe and 0. The surface atomic composition of 
#2 carbon sample is shown in Fig.2. The deposition of 
carbon was also observed in the stainless steel probe. The 
deposition amount was large at the probes close to the 
plasma but small at the probes far from the plasma. 
Compared to the case of the 2nd campaign, the deposition 
amount of impurities per shot was reduced to a half of that 
of the 2nd campaign. This reduction is due to the installation . 
of carbon divertor tiles. Figure 3 shows retained amounts of 
discharge gas and impurity gas species. Retained amounts 
of He and H2 were large at the probes close to the plasma. 
The amount of CO, C02 and H20 was larger than that of the 
2nd campaign. This increase is due to the installation of 
carbon divertor tiles. The present study shows that the iron 
impurity was remarkably suppressed by the use of carbon 
divertor tiles in the 3rd campaign. For the material probes 
placed in the 4th campaign, similar analysis will be 
conducted. 
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Fig.3 Desorption amounts of discharge gas and impurity 
gas species of carbon probes #1-#5. 
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